INTRODUCTION
Bubbles are typically associated with increases in asset prices and then with a collapse. If the price exceeds the basic value of the asset, the bubbles emerge. This situation may appear if investors hold assets as they believe they can sell for a higher price than other investors even though the price of the asset exceeds its basic value. (Malkiel, 2010: 13) . Speculative bubbles are a period when investors are manipulated to an investment irrationally, because the rising prices, at least at some consciousness levels, urge to expect more price increases. A feedback develops; as assets become more and more attractive for people, more and more price increases are made. When people no longer expect the price to increase, the bubble ends up, and the demand falls and the market crashes. (Shiller, 2003: 97) .
One of the earliest known examples of the asset price bubbles is the tulip bubble which started in the Netherlands in 1634 and exploded in February 1637. The most well known examples are real estate bubbles. There are the US land bubble in the 1920s, the Japanese land bubble and the Swedish real estate bubble in the 1990s, the China real estate bubble in the 2000s and the US 2007 housing bubble, which caused a global crisis. When the housing price bubble burst in 2007, the real sector was affected from the collapse in the financial system and caused many countries in the world to go through the recession process.
Real estate, especially the housing market, is an integral part of an economy and is closely related to financial markets. Economic peaks and collapses are closely linked to fluctuations in real estate prices. (Quigley, 2002: 14) . Since the 1980s, the real estate sector has played an important role in the global economy and financial sector bubbles. Housing markets are linked to macroeconomic and financial stability, and there are several reasons for that. First of all, the size of the markets is important. The housing loan constitutes a large part of the household credits and usually constitutes a large part of the activities of the financial sector. Secondly, leverage is important. The leverage limits of households through housing loans are higher than the other asset classes. Moreover, real estate is secured not only for households and construction companies, but also for companies in other sectors. (Cerutti, Dagher, Ariccia, 2017: 7) . Higher housing prices increase housing demand for households with limited borrowing and cause financial institutions to open credit. That makes the housing market prone to significant price fluctuations. With the effect of initial price increase, feedback investors can continue to buy and sell homes and cause the price increases to continue. (Brunnermeier, Julliard, 2008: 155) As a result, the prices may rise in the short term with the speculations encouraged because of higher earnings than expected. The cyclicality of housing prices may lead to the significant differences in the assurance position of the household on the market cycle. It was observed that the amount of secured loan was closely related to this loan position and that the spread of mortgage rates over risk-free prices varied according to the loan position of each household. (Xiao, Devaney, 2016: 4274) .
Because the price of a home depends on its future core values, it is likely that investors undervalue or overestimate the base price in an environment with imperfect (deficient) information. In particular, investors who are overly optimistic about the expected growth can keep the price above the conversion cost. In effective financial markets, deviations from the base price are defrayed by sophisticated investors selling homes until the price returns to its base value. Optimistic investors remain on the market as long as prices are on the rise and financing is available. Long construction time lag prevents rapid provision reaction, so prices continue to rise for a long time and a price bubble develops. Finally, as prices move away from their core values, more and more investors start to sell and the price inflation slows down. When this process gains speed, prices drop suddenly. Such bubbles can logically arise because the nominal asset prices are misdirected from the bases and the short-term incentives of economic operators differ from the long-term benefits. (Zhao et al., 2017:154) .
The impact of wealth on housing refers to the expenditures of the households trying to improve their consumption throughout the life cycle and more borrowing as long as the value of the housing assets increases. It is claimed that the valuation of housing prices can redistribute the wealth but not increase it in total and the effect of wealth on consumption and investment is uncertain. There will be a positive asset impact on owners who have a permanent increase in housing prices and tenants. (Aoki, Proudman, and Vlieghe, 2004: 419; Goodhart and Hofmann, 2008: 190) . The effects of bubbles formed in different assets on economy are not the same. Investigations have shown that the wealth effect created by the housing bubble surpasses that of the stock bubble. According to some researches, it has also been seen that the burst of stock bubbles caused less damage in the economy compared to the burst of housing bubbles. (Kansu, 2011: 38) One of the reasons for this is that the individual consumption decisions are more sensitive to changes in housing prices than changes in stock prices. This is related to the fact that real estate constitutes the large share of household assets and this is related to establish connection between the banking system with the guarantee of real estate collateral for large share of bank loans. Another reason is the constraint of the effect of the collapse of bank balance sheets in the countries where the purchase of housing is financed with borrowing. Low interest rates make a significant contribution to the housing bubbles and the expansion of the mortgage market. (Machaj, 2016: 392) The latest crisis in the US shows that the negative impact of the housing bubble burst could be much more destructive due to the fact that the loads related to the residential sector expand mortgage-based securitization into other institutions and investors in the financial system rather than just the usual connection between the bank and the borrowing household (Kansu, 2011: 40) .
In the case of housing bubbles, bank balance sheet is generally more affected by real estate and it is more likely that the decline in real estate prices will be transmitted through credit to other sectors of the economy. In part of the literature, it is pointed out that the decline in real estate prices may reduce real investments, as real estate assets are often used as assurance by firms. Moreover, volatility in real estate prices directly affects the construction sector. Finally, the housing excess supply which is a frequent by-product of real estate bubbles is abuse of a resource much more laborious than the oversupplying of companies which are a by-product of equity bubbles and can positively contribute to GDP growth. (Scherbina, Schlusche, 2012: 466) .
International comparisons lead us to various findings and references. Firstly while housing markets are increasingly buried in financial markets, the connections between them have strengthened. Such a situation can cause financial crises as a way of extinguishment of a housing bubble. Secondly, policy mistakes and mismanagement by the government expedite the collapse of asset bubbles. Thirdly, and most importantly, overly optimistic market confidence is reflected in excessive increases in housing prices and in the prices of related financial products (such as loans, asset-based securities and related financial sector services). As the anticipations of market operators converge more closely on economic foundations, radically changing views lead to very pessimistic price expectations and cause price bubbles to burst and eventually lead to long-term economic recession. Psychological factors play an important role in the economy and unreasonable enthusiasm can cause serious price discordances in housing and financial markets. (Zhao et al., 2017: 156) .
In an academic study on the data related to the housing prices, the loans and the mortgage debt in 40 countries from 2000 to 2009, it has been determined that 87 percent of the countries with a housing bubble burst experienced a financial crisis or a sharp decline in GDP growth. (Both the housing bubble burst and a credit market burst in 91%) (Crowe et al., 2013: 304) .
In this study, the aim is to detect the asset of the bubbles in the housing market by using real housing price index and the real rent price index in Turkey. For this purpose, the monthly data between January 2010 and November 2017 were used and the data were obtained from the CBRT EDDS database. It is aimed to determine whether housing bubbles are present or not with reference to the real housing price index and the real rent price index. The most important feature that distinguishes our study from other studies is that it determines the asset of bubbles using all country data, its dynamic structure makes it possible to predict bubbles in advance unlike indirect methods of the tests SADF and GSADF which are used and to determine when they have occurred in the case of formation of the housing bubble and it achieves more accurate results than standard econometric tests. Besides, in a literature search some studies concerning the bubbles in the housing market in Turkey have been seen and it has been observed that real housing price index and rent price index are not considered together in these studies. Moreover, the housing bubble was intensionally argued in Turkey in 2017. The data set will provide an empirical contribution to this discussion using the dates January 2010 and November 2017. When evaluated in this framework, it is thought that the study will provide important benefits in terms of scope as well as methodology in the literature.
LITERATURE REVIEW
Many theoretical and empirical studies have been carried out on the housing bubbles in literature. Some of these studies are shown in Table 1 . It has been emphasized that there is a positive relationship between housing demand and housing prices and these findings in the future can feed a housing bubble in Turkey. Xiao and Devaney (2016) England/1983-2012 Markov Regime Switching Model
The magnitude of the credit is a big influence on the housing prices in Great London, and also this effect has a positive feedback effect due to past price movements in regions close to Great London.
Çoşkun et al. GDP, the credit growth, long-term bond return, and real effective exchange rate are determinants of housing prices and also credit-based economies are influential in the spread of housing bubble.
From these studies Ardila et al (2013) identified the asset of bubbles in the Swiss housing market and the risk of occurrence, between the year of 2005 and 2013, the development of data of the housing prices in all Swiss regions have been analyzed through the log periodic power law (LPPL) bubble model. In the study, it has been found that housing bubbles were about to explode in 11 critical areas and the housing bubbles burst in 7 areas. Basco (2014) analyzed the relationship between globalization and the evolution of rational bubbles in the 138 US Metropolitan areas with the data including the period from 1983 to 2007. In the survey carried out with the help of the fixed effect OLS model assumption, it has been found that the bubble will not be formed in a financially developed and autarchic country whereas as globalization increases, the sighting prevalance of bubbles in financially developed countries increases. In the study, it is also pointed out that with globalization, housing prices have also increased and the tendency of appearance of housing bubbles has increased. Xiao and Devaney (2016) studied the differences in price-credit relationship with the three-month using the Markov Regime Switching Model data between the years of 1983 and 2012 for 12 regions in the UK. According to the results of the study, it has been emphasized that the magnitude of the credit is a big influence on the housing prices in London, and also this influence has a positive feedback effect due to past price movements in the regions close to Great London. Martori et al. (2016) made the spatial structure analysis of overgrowth in construction sector with the method of Explanatory Spatial Data Analysis (ESDA) in 6 large metropolitan regions in Spain between in 2001 and 2011. As a result of the study it was concluded that the spatial autocorrelation growed in the housing bubble of the period in question, and this growth was greater in urban areas such as Madrid, Barcelona and Zaragoza than in the past. 
DATA SET AND METHOD
In this study, it was aimed to determine the asset of the bubbles in the housing market in Turkey by using real housing price index and the real rental price index. For this purpose, the monthly data between January 2010 and November 2017 were used and the data were obtained from CBRT EDDS database in this study.
In the study, it was examined whether there are bubbles in the housing market by using the method ADF (SADF) of Phillips et al. (2011) and the generalized Dickey Fuller (GSADF) test of Phillips (2015) . Because of their good performance in determining the speculative bubbles and when they occur, these methods are recursive and right-tailed unit root tests which have been frequently used in recent times.
The supremum ADF (SADF) test which is one of the most commonly used right-tailed unit root tests performed by Phillips et al. (2011) , a standard extended Dickey-Fuller (ADF) test, was developed to determine speculative bubbles and when they occurred and as Homm and Breitung (2012) stated, this test shows great performance as well as other tests using similar procedures. SADF is essentially based on repeated assumption of the standard ADF test. The SADF test is obtained as the lower value corresponding to the ADF statistical sequence and it is determined by estimating the equality given in number 1 equation with minimum squares. (Philips et al. ,2015) .
For several given values of J in Eq. 1, ND shows independent and normal distribution, and H 0 :δ=1 zero hypothesis and H 01 :δ>1 alternative hypothesis are formed in SADF right-tailed unit root test. At each passing one observation is increased in recursive regressions in sample data and as a result it can be estimated recursively using sub-sets. the minimized Brownian motion. (Philips et al., 2011: 206-207) On the other hand, in case more than one bubble occurs in the literature, Phillips et. al (2015) , who considered the criticisms of statistical power reduction of the SADF test, developed the generalized GSADF unit root test to cover the shortcomings of the SADF test. Even though the GSADF test has similiar characteristics with SADF, it differs from SADF as it uses recursive flexible estimations of the regression obtained from the standard ADF test while the test is calculated and takes into account long-running, nonlinear structures and structural breaks. In this regard, GSADF performs more effectively compared to SADF and standard ADF unit root test since it provides more consistent and accurate results in the case of existence of more than one bubble (Phillips et al.,2015) . Even though The GSADF test depends on the recursive functioning of the ADF test in sub-samples similar to SADF, it is conceived as the largest ADF test being much wider compared to the SADF test.
Firstly, recursive regression equation number 3 is estimated in order to calculate the GSADF test statistic. Here, the k delay length is included in the equalization to represent the start and end points of the sub-sample, so that r1 and r2 recurcive regression estimations can be respectively performed. (Çağlı and Mandacı,2017:66) .
Δyt=α r1,r2+β r1,r2yt-1+Σ i=1̃ⅈ r1,r2 Δyt-I+εt (3) The GSADF test equation number 3 is repeatedly estimated using sub-sets as future-dated for multiple sub-samples and unlike the SADF test, the sub-samples whose start points change dynamically and differentiate from the zero point at r1 are formed instead of the ending points r2 of the sub-samples. (Çağlı and Mandacı,2017:66) . Thus the GADF test is calculated by means of the formula given in equation number 4. (Philips, Shi and Yu, 2015: 1049) .
(4)
FINDINGS
In the study, it was aimed to determine whether the housing bubbles exist or not based on real housing price index and real rent price index. For this purpose, in SADF and GSADF tests which are used to determine the asset of bubbles and to determine when the bubbles are formed, Monte Carlo simulation with 1000 replications for each observation was used.
The estimation results obtained are given in Table 2 and Table 3 . The graphs for the SADF and GSADF tests are shown in Figure 1 and Figure 2 . The SADF and GSADF test statistics given in Table 2 are statistically insignificant for the real house price index. In other words, this result shows empirical evidence that speculative bubbles do not occur in housing prices. In the light of the this result, Turkey blocked the creation of the housing bubble with adjustments through its internal dynamics and lack of macroeconomic spillover effect from Turkish mortgage markets. The SADF and GSADF graphs given in Figure 1 also indicate the housing price bubbles exist in the middle of 2015 and in the first months of 2017. This finding indicate that if the house prices continue to rise at same rate, there may be a risk of bubbles in housing market in Turkey. The SADF and GSADF test statistics given in Table 2 for the real rent prices index are also statistically insignificant. This conclusion implies that similar to real house prices index, it can not be concluded that there are bubbles in the speculative housing market. In other words, despite the rise in Turkey's housing rent prices due to the increase in demand for second hand house market and the temporary relocation activities during the demolition and reconstruction of buildings, it is not possible to mention the existence of bubbles in the period under review. The SADF and GSADF graphs given in Figure 2 also show that there is no bubble in the real rent prices index. 
GSADF test
Considering together the results regarding the real housing price index and the real rent prices index in Turkey, even though the results obtained imply that there has been a forward risk of bubble in housing prices recently, it also indicates that housing bubbles were not empirically formed during the period under review.
CONCLUSION
Housing market is in serious interaction with the general economy. Creating different financial instruments on housing, presentating housing as assurance, impact of housing prices on saving and consumption through wealth effect are some of these possible interactions. The housing sector generally plays an important role in the global economy and financial sector bubbles. It has been observed that the wealth effect created by the housing bubble is greater than that of the stock bubble and the explosion of the housing bubble causes more damage to the economy than the other asset bubbles. For these reasons, developments in the housing sector should be followed carefully.
In this study, it has been determined whether housing bubbles exist or not based on real housing price index and real rent price index. For this purpose, in SADF and GSADF tests used to determine the asset of bubbles and to determine when the bubbles are formed, the Monte Carlo simulation with 1000 replications for each observation was used. The SADF and GSADF test statistics are statistically insignificant for the real house price index. In other words, this result provides empirical evidence that speculative bubbles do not occur in housing prices in line with Zeren and Ergüzel (2015) , Çoşkun et al.(2017) and Çoşkun and Jadevicius (2017) . Furthermore, SADF and GSADF graphs indicate that bubbles occur in housing price in the middle of 2015 and in the first months of 2017.
SADF and GSADF test statistics were found statistically insignificant for the real rent prices index. This conclusion implies that in the same way with the real house prices index, there is no bubble in real rent price index in the speculative housing market. Considering together the results regarding the real housing price index and the real rent prices index in Turkey, even though the results obtained imply that there has been a forward risk of bubble in housing prices recently, it also indicates that housing bubbles were not empirically formed during the period under review.
In recent years, the ongoing debate on the question of whether a housing bubble exists in Turkey was also mentioned in the last report of the International Monetary Fund (IMF). In the IMF's Global Monitoring Report in February 2017,it was stated that the value of housing swelled in Turkey but a macroeconomic expansion effect from the housing market was not expected. With population growth, income growth and increase in tendencies to be urbanized, the increase in housing demand all over the world in the last quarter of 1990s led to increase in residential sales prices. This increase turned into a downtick with the global crisis that began in 2008, but it did not last long. This tendency was experienced with a similar trend in Turkey. In addition, there are country-specific factors which increase significantly the demand for housing in Turkey. 50% of the population in Turkey is under the age of 30,and migration to cities and urban transformation continue. It is estimated that 85% of the population will be living in cities in 2023. In addition, infrastructure investments, especially investments in transportation, also support construction and sales of housing. Since new areas can not be created in city centers, prices are swelling with demand, but empirical findings show that we can not generalize it. In the recent period, with increase in exchange rates and interest rates, prices have risen more rapidly in some places and housing stocks of construction companies have increased. It is likely that this factor will also push prices down. This should not be confused with bubbles. As a result, there is no data with reference to housing price to say that there is the housing bubble in Turkey during the period under study. Turkey blocked the creation of the housing bubble in the period under review with corrections through its internal dynamics.
